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When occlusal force is applied to a tooth, sfress concentration occurs on the dental cervical line.
This study investigated fto find the maximum force and strain of natural teeth using an Instron and
strain gauges, comparing the strain of cervical enamel using finite element analysis(FEA). Tests
were conducted with a mandibular first premolar applying the conditions of occlusion. Then, the
FEA was processed with the same as conditions of the fracture test. The test showed that the
maximum force maximum compress;ve strain and maximum tensional strain was 278126 N,
0.668x10°0.678x10° and 0.248x10°+0.102x10°, respectively. It was found that six of eight
measured slrains were within the range of estimated strains by the FEA. Even though it was
assumed that properties of FE models were isotropic, it could prove useful as a reference in
understanding the tendency of dental strain.
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Fig. 2 Testing Instruments and Tooth Specimen
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Table 1 Maximum Force of Specimens

Specimen Number Maximum Force [N]
T01 304
T02 264
T03 296
T04 248
Ave £ SD 27826
T01 A1E& 0 N oA AJZ3te] 304 N o] Huj
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Table 2 Specimens’ Information and Morphological Data

Specimen Age Cer\{ical Cross
Sectional Area
No. (M/F) [mm?]
T01 44(F) 25.61
T02 51(F) 20.88
TO3 36(M) 31.94
T04 23(M) 3225

Pulp Cavity
i

Crogs-sectional Area
except Pulp Cavily

Tooth Specimen

Fig. 5 Dental Cervical Cross-sectional Area
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Fig. 6 Internal Stress Distribution by FEA
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{a) Specimen TOM (b} Specimen T02

{c) Specimen TO3
Fig. 7 Displacement at the Cervical Line

(d} Specimen T04
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Table 3 Comparison of Strain between Fracture Test and

FEA
) Strains from Experiment (10°® mm/mm)
Specimen - -
No Compressive Tensional
' (Buccal Surface) (Lingual Surface)
T01 1664 336"
T02 464 320
T03 144 320"
T04 400 176
. Strains from FE Model (10 mm/mm)
Specimen N ;
No Compressive Tensional
' (Buccal Surface) (Lingual Surface)
T01 1241~2201 3236~4122
T02 315~544 256~355
T03 101~273 79~122
T04 340~455 98~203
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